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Phytohemaglutinin (PHA) is a lectin from Phaseolus vulgaris (red kidney bean). An injection of PHA in 
solution is a standard way to measure cell-mediated immune response. 
 
To make PHA Solution: 
- 5 mg phytohemaaglutinin PHA-P (Sigma-Aldrich, Inc., L8754) dissolved in 1 mL phosphate-buffered 
saline. Final concentration is 0.25 mg/ 50 µL PBS.  PHA is temperature-sensitive; keep solution 
refrigerated. 
 
For Nestlings: 
On the afternoon of day 6: 
1. Weigh/measure/band nestlings as usual. If a blood sample is to be taken, do so before beginning the 
PHA protocol 
2. Take an initial measurement of wing-web thickness (to the nearest 0.01 mm) using a pressure-
sensitive digital thickness gauge (Mitutoyo No. 547-500) on the left wing.   
3. Using a disposable 0.1 mL syringe and a 26 ½  gauge needle, inject 0.25 mg of PHA in 50 µL of 
phosphate-buffered saline (PBS) subcutaneously to the wing web. 
4. Use a clean needle for each bird, or wipe the needle tip with ethanol between injections. 
 
On the afternoon of day 7:  
5. On day 7 (24 hours later), re-measure the thickness of the wing-web, and measure/weigh the 
nestlings again. 
6. The cell-mediated immune response is the post-challenge thickness minus the pre-challenge 
thickness. 
 
For adults: Follow a similar protocol as for nestlings, with a 24-hour period between injection and post-
challenge measurement. 
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